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A  NEW  TOWNSEND’S  MOLE  (INSECTIVORA:  TALPIDAE) 
EROM  THE  STATE  OF  WASHINGTON 

Murray  L.  Johnson  and  Terry  L.  Yates 


Little  taxonomic  attention  has  been  afforded  Scapa?ius  towj}- 
sendii  since  Jackson’s  (1915)  review  of  the  North  American  Lalpi- 
dae.  Examination  of  617  specimens  of  S.  toiuusendii  from 
approximately  186  localities  thi'onghont  the  range  of  the  species 
has  revealed  the  existence  of  an  undescribed  subspecies  from  the 
Olymjric  Mountains  of  Washington,  which  is  named  and  de- 
scribc'd  below. 

Scapanus  townsmdii  olympicus,  new  subs}jecies 

flolotype. — .Adult  female,  skin  and  skull,  no.  22735,  Puget 
Sound  .Museum  of  Natural  History,  Unixeisity  of  Puget  Sound; 
from  Hurricane  Ridge,  Olympic  National  Park.  Clallam  Co.. 
Washington,  elevation  approximately  1615  meters;  taken  on  22 
.August  1972  by  M.  L.  Johnson,  original  numbc't  5168. 

Faratypes. —  Eire  following  specimens,  all  takerr  frotrr  the  type 
locality,  were  examitred  itr  cotr jutre tiorr  with  the  holotype  atrcl 
form  the  basis  for  the*  dc'seriptiorr  of  this  irew  suhsjM'cies;  9(5(5- 
999  3 161 -.3 16.3,  3292,  1571.  5983.  7023-7025,  7795-7796. 

H961-11962,  227.30-22731);  1(5-  lc5  (CSUE  160-8.  171). 

/>.scrtp/mn.— Inclivichrals  of  this  race  are  the  sirrallest  itr  the 
species,  being  apirroached  in  si/.e  otdy  by  itrcli\ iditals  from  aclja- 
cerrt  populatiorrs  to  the  rrorth  atrcl  east.  External  arrd  cratrial  char¬ 
acteristics  are  typical  for  the  species. 

Ccjtmpcrrwjn.u— Compared  with  .S.  /.  townsendu  to  the  east, 
west,  and  south.  .S.  t.  olympicus  differs  in  mrrch  smaller  size. 


2 


OCCASIONAL  PAPERS  MLSEl^M  TEXAS  TECH  UNIVERSITY 


Length  of  hind  foot,  greatest  length  of  skull,  basilar  length,  mas¬ 
toid  breadth,  interorbital  breadth,  length  of  maxillary  toothrow, 
and  length  of  palate  all  average  less  in  S.  t.  olympicus.  From  S. 
orarius,  S.  t.  olympicus  differs  in  larger  size.  Table  1  compares  a 
sample  of  S.  t.  olympicus  with  selected  samples  of  S.  t.  townsen- 
dii  and  S.  orarius. 

Measurements.— Selected  measurements,  in  millimeters,  of  the 
holotype  are:  total  length,  197;  tail  length,  41;  hind  foot  length, 
24;  greatest  length  of  skull,  39.1;  basilar  length,  32.8;  mastoid 
breadth,  18.8;  interorbital  breadth,  8.3;  length  of  maxillary  tooth- 
row  12.9;  length  of  palate,  17.4;  width  across  m2-m2,  10.9;  width 
across  canines,  4.8;  width  of  the  mesopterygoid  fossa,  4.4;  greatest 
depth  of  skull,  10.2. 

Distribution. — Known  only  from  the  Olympic  Mountains,  Clal¬ 
lam  County,  Washington. 

Ecology. — The  environment  in  which  S.  t.  olympicus  lives  is 
distinct  from  that  of  any  other  population  of  the  species  in  the 
Pacific  Northwest.  The  plant  community  of  the  Olympic  Moun¬ 
tains  is  dominated  by  mesic  grass  to  tall  sedge  (Kuramoto  and 
Bliss,  1970).  Plant  cover  in  the  high  meadows  occupied  by  the 
moles  is  dominated  by  several  grasses  and  the  sedge  Carex  alboni- 
gra,  with  American  bistort  {Polygonum  bistortoides)  and  subal- 
pine  lupine  (Lupinus  latifolius)  also  being  common.  Subalpine 
fir  {Abies  lasiocarpa)  is  the  major  tree  species,  occurring  in 
clumps  or  dense  stands  at  the  meadow  edges. 

A  number  of  species  of  small  plants  are  endemic  to  the  Olym¬ 
pic  Mountains.  Several  other  species  occurring  in  the  drier  north¬ 
eastern  sector  (including  Hurricane  Ridge)  are  characteristic  of 
the  and  region  of  eastern  Washington.  The  former  may  have 
developed  during  isolation,  whereas  the  latter  species  may  have 
reached  the  area  during  drier  times. 

Currently,  the  climate  of  the  Olympic  Mountains  is  under  a 
maritime  influence  that  results  in  mild,  wet  winters  and  cool,  dry 
summers.  Snowfall  is  heavy  throughout  most  of  the  year.  Snow 
cover  usually  is  present  by  late  October,  and  melt  occurs  from 
July  to  August. 

S.  t.  olympicus  may  be  termed  a  “snow  mole”  for  in  an  ordi¬ 
nary  year  its  habitat  is  under  snow  from  mid-October  until  late 
July.  It  thus  far  has  been  found  only  in  subalpine  meadows  at 
4500  to  5500  feet  in  elevation.  At  this  level,  it  is  limited  to  areas 
of  deep,  moist  soil  with  heavy  sod  in  the  open  meadows,  cirques, 
and  ridge  tops.  Its  closest  relative,  Scapanus  townsendii  toivnsen- 
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I  ABLE  1. — Means  and  one  standard  error  (in  parentheses)  for  sei'en  niorpholoiiu  al 
variables  in  selected  grouped  samples  of  two  subspecies  of  Scapaiins  towiist'iulii 
and  S.  oral  ills  from  M  ashmgton.  Sexes  are  listed  separately,  and  all  measurements 

are  in  millimeters. 
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y:  5 

y: 

1  i 

—  y 

o 

^  5: 

32 

C  ? 

y;  j; 

±  1 

S:  ^  c 

y: 

S.  l.  o 

lynifiicus — Oh 

iinpit  Mouniaiiis 

M.ilfs 

8 

2.3.70 

39.‘)0 

.33.80 

19.10 

8.30 

12,90 

17. ,50 

(±0.87) 

(±0.32) 

(±0.25) 

(±0.11) 

(±0.06) 

(±0.13) 

(±0.21) 

rVm  al^•^ 

9 

25. (Kl 

39.20 

32.90 

18.60 

8.30 

12.80 

17.30 

(±0.29) 

(±0,13) 

(±0.17) 

(±0,11) 

(±0.09) 

(±0.06) 

(±0.11) 

S.  t.  loivnsendii — ()l 

vmpit  Pfiii 

insula 

Malts 

5 

28.30 

41.70 

35.20 

19.40 

8.87 

13.40 

18.40 

(±0.36) 

(±0.35) 

(±0.38) 

(±0.23) 

(±0.10) 

(±0.12) 

(±0.24) 

Kfm  alt’s 

3 

28.60 

42.10 

36.20 

19.90 

9.20 

13.80 

18.70 

(±0.33) 

(±0.47) 

(±0.39) 

(±0.33) 

(±0.03) 

(±0.12) 

(±0.20) 

I’itinily  of 

I'atonia 

Malfs 

6-1 

27.20 

43.1K) 

36.70 

20.10 

9.10 

13.80 

19.10 

(±0.16) 

(±0.10) 

(±0.09) 

(±0.06) 

(±0.03) 

(±0.04) 

(±0.0(i) 

Ffni  alt's 

39 

25.80 

41.70 

35.50 

19.60 

8.90 

13.60 

18.60 

(±0.40) 

(±0.14) 

(±0.16) 

(±0.08) 

(±0.04) 

(±0.07) 

(±0.08) 

.S.  orartus — Norilnvesiei n  Washi 

ngfoii 

Malfs 

5 

21.00 

33. .56 

28.56 

15.92 

8.10 

10.38 

14. 30 

(±1.22) 

(±0.21) 

(±0.23) 

(±0,11) 

(±0.04) 

(±0.09) 

(±0.09) 

Kfinales 

8 

20. 50 

33.21 

27.86 

16.08 

7.91 

10.34 

14.01 

(±0.67) 

(±0.29) 

(±0.34) 

(±0.12) 

(±0.09) 

(±0.11) 

(±0.15) 

(hi,  is 

a  lowland 

animal 

seldom 

foil  nd 

above  2000  feet; 

in  this 

lower  eknation  it  is  restricted  to  moist  meadows  and  bottom¬ 
lands.  Between  the  subalpine  habitat  and  the  low  meadows  there 
is  a  zone  of  heavy  forest  with  little  nnderhrush,  steep  well-drained 
hillsides,  thin  rocky  soil,  and  cliffs  that  are  judged  nmnhahitahle 
by  either  subsfX'cies.  There  are  a  tew  corridors  of  moisture  along 
a  few  streams  from  the  high  country  into  the  valleys.  E\en  these 
must  be  considered  tenuous,  however,  tor  rocky  stream  hc'ds  and 
frequent  waterfalls  {)rovide  little  suitable  habitat  for  dispersal,  let 
alcjne  for  establishment  of  populations. 

Other  burrowing  mammals  are  found  in  association  with  S'.  (. 
olytupicus:  the  congener  Scdpnnu.s  ornyius  occurs  sympaiiicalK 
with  it  and  may  lx‘  caught  in  the  same  meadow.  .S.  orartus,  how¬ 
ever,  IS  less  restricted  and  can  he  found  throughout  the  forest  at 
intermediate  altitudes,  occurring  sparsely  into  the  subalpine  zoiu* 
in  numerous  areas  of  both  the  C.ascade  and  OKmpic  mountains. 
Semifossorial  species,  such  as  SlnYtTiotn  olyuipus ,  ^luTotus  oxc- 
gotii,  and  Microtus  townsendi ,  also  occur  sympati icalh  with  S.  t. 
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olyrnpicus  in  a  few  areas.  The  pocket  gopher,  Thomomys  melan- 
ops,  is  not  present  at  the  same  localities  as  S.  t.  olympicus. 

Remarks.— race  appears  to  be  restricted  to  the  higher  ele¬ 
vations  of  Hurricane  Ridge  in  the  Olympic  Mountains,  entirely 
within  the  confines  of  Olympic  National  Park.  Individuals  are 
the  smallest  in  the  species,  being  approached  in  size  only  by  those 
of  adjacent  populations  to  the  north  and  east.  Intergradation  with 
S.  t.  townsendii,  if  it  occurs,  would  be  restricted  to  areas  to  the 
north  and  east  of  the  range  of  olympicus.  Specimens  from  Port 
Angeles  are  intermediate  in  many  characteristics  between  the  sub¬ 
species  olympicus  and  townsendii,  but  are  referred  to  the  latter 
because  more  characters  are  in  agreement  with  those  of  that 
subspecies. 

For  the  present,  this  taxon  is  included  as  a  subspecies  of  Scapa- 
nus  townsendii.  It  is,  however,  distinct  morphologically  and  eco¬ 
logically  from  other  populations  of  that  species.  It  may  well  be 
judged  a  full  species  when  additional  information  on  chromo¬ 
somal  and  biochemical  characters,  distribution  and  possible 
hybridization  at  intermediate  altitudes,  and  other  features  become 
available. 

Specimens  examined. — Specimens  examined  are  listed  by  subspecies,  die 
number  in  parentheses  being  the  total  for  that  taxon.  States  and  counties  are 
arranged  alphalx'tically,  and  the  number  of  specimens  for  each  locality  precedes 
the  institution  housing  these  specimens.  Institutions  are  identifial  by  the  follow¬ 
ing  ahbreviatiotis  (Choate  and  Cienoways,  1975):  AMNH,  .American  Museum  of 
Natural  History,  New  York;  CAS,  California  Academy  of  Sciences,  .San  Francisco: 
C:SIIE,  California  State  Ihiiversity,  PYesno;  FMNH,  Fteld  Museum  of  Natural  His¬ 
tory,  Chicago:  KT,  Ehe  Ihiiversity  of  Kansas  Museum  of  Natural  History,  Ltiw- 
rence;  MHP,  Fort  Hays  State  University,  Hays,  Kansas:  MSU,  The  Museum 
Michigtm  State  University,  East  Lansing:  M\7.,  Museum  of  \'ertehrate  Zxiology, 
University  of  California,  Berkeley:  NMC,  National  Museum  of  Natitral  .Sciences  of 
(ianada,  Ottawa:  OSMNH,  Oregon  State  University  Museum  of  Natural  Historv, 
Ciorvallis:  OSUWC,  Oregon  State  laiiversity  Wildlife  Collection.  Corvallis:  ROM, 
Royal  Ontario  Museum,  Toronto:  SDSNH,  .San  Diego  Natural  History  Museitm: 
F  IT,  Ehe  Museum,  Fexas  Tech  University,  Lubbock:  UBC,  Ihiiversily  of  British 
Columbia,  Vancouver:  UI,  University  of  Idaho,  Mo.scow:  UMMZ,  I’niversitv  of 
Michig-an,  Museum  of  Zoology,  Ann  Arbor;  ITS,  University  of  Puget  Sound, 
Facoma,  Washington;  USNM,  National  Museum  of  Natural  History,  Washington. 

S.  t.  olympicus  (21 ).— Washington:  CAallam  Co.:  Hurricane  Ridge,  Olympic 
National  Park,  19  (UPS),  2  (CSUF).  ,S.  /.  toivn.sendii  (.590).— British  Columbia: 
Huntingdon,  4  (NMC),  12  (UBC),  1  (ROM).  CAt.iFORNiA:  Del  Norte  Co.:  Crescent 
City,  3  (FMNFI),  2  (IkSNM);  Smith  River,  3  (USNM);  HumboU  Co.:  Carlotta,  1 
(MW.);  Coyote  Park,  3  (MVZ);  Fernclale,  11  (MVZ).  Oregon:  Benton  Co.:  Alsea,  1 
(OSMNH):  9  mi.  E  .Alsea,  7  (TFU);  Corvallis,  8  (O.SIAVC).  1  (UMMZ);  1  mi.  S.  1 
mi,  W  Ciorvallis,  1  (OSIAVC);  6  mi.  N,  3  mi.  W  Clorvallis,  1  (OSUWC):  8  mi.  N 
Ccjivallis,  1  (UPS):  3  mi.  N  Corvallis,  2  (OSMNH);  2  mi.  W  Corvallis,  4 
(OSMNH);  1  mi.  W  Ciorvallis,  6  (OSMNH);  1  mi.  NW  Corvallis.  1  (OSMNH);  5 
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ini.  N  Corvallis.  1  (OSMNH);  1  ini.  S  Corvallis,  1  (OSMNH):  O..')  nn.  WCoivallis. 
1  (OSMNH);  Mary’s  Peak.  1  (OSMNH);  .a  mi.  S\V  Pliilonialh,  2  (I'.SNM);  10  ini. 
S.  8  ini.  !•.  Pliiloinalh,  2  (O.Sl ’W’C));  C.lai  kamas  C.o.:  Clackamas,  1  (CPS);  jcMniinj4s 
Lodge,  1  (I'MMZ).  1  (ROM),  12  (CPS).  11  (SDSNH),  0  (OSHWC);  Miluankic,  .a 
(CPS);  Mulino.  1  (CPS).  6  (OSIUVC);  Oregon  City,  3  (C.SNM),  2  (.MSC);  Oswego, 
1  (M\/,),  1  (CSNM);  W’ilsoiu  ille,  8  (SD.SNH);  (Aatsop  C.o.'.  l.b  ini.  S  (iannon 
Be.ich,  1  (MW.);  Old  Fort  (ilatsop,  2  (M\'/.);  Coos  Co.-.  2  mi.  F  Bandon,  3  (CPS);  1 
mi.  S  Bandon.  8  (CPS);  13  mi.  S  Bandon,  1  (CPS);  Cot]uille,  1  (CSNM),  1 
(OS.MNH);  9  mi.  NF.  Cociuille,  3  (CPS);  Curry  Co.',  (iold  Beach,  1  (CSNM).  1 
(F.MNH),  2  (OSCWC:);  1  mi.  S  Pistol  Rivca,  2  (MW.);  Douglas  Co.:  l.,a  nn.  W 
Rosehing,  1  (OSMNH);  Scottsbnrg,  I  (O.SLIW'C);  0..')  mi.  W  Sutherlin,  1 
(OSCWC);  Josephine  Co.:  3  mi.  NF.  Crams  Pass.  1  (IISN.M);  3.5  mi.  \V  C. rants 
Pass.  1  (OSCWCi);  Lane  Co.:  .\da,  1  (OSMNH);  Coburg,  1  (M\'/.);  Fugene,  2 
(OSCWC);  10  mi.  W  Juiutioti  City,  1  (CPS);  11  mi.  W  Junction  City,  1  (CPS); 
.Mercer  L.ake,  2  (O.SMNH),  1  (O.SCWC:);  3  mi.  F  X'eneta,  2  (ITC);  Lincoln  Co.: 
(Cascade  Head  Fxperimental  b'orest,  7  (CPS);  Fall  Creek,  1  (OSCWCi);  Roselodge, 
1  (CPS):  Walcljxirt,  1  (OSCWC);  Linn  Co.:  9  mi.  SW  .Vlbany,  1  (OSMNH);  2.5  mi. 
S,  2  mi.  F.  Halsey,  1  (OSllWC);  5  mi.  W  Lebanon,  1  (OSCWC);  1.5  mi.  S,  1  mi.  F 
Sbeclcl,  1  (OSCWC);  3.5  mi.  S,  7  mi.  W  Sbeclcl,  3  (OSCWC);  0.5  mi.  F  Sweetbome, 
1  (OSCWC);  Marion  Co.:  Salem.  1  (SCNM),  1  (M\'Z),  1  (OSCWC));  0.5  mi.  N.  2.5 
mi.  F  Stayton,  1  (OSCWC);  6  mi.  N,  3  mi.  F  Stayton,  1  (OSCWC);  Woodburn,  3 
(CPS);  Multnomah  Co.:  3  mi.  FSF  Ciresbam,  1  (OSMNH);  Cioverninent  Island,  1 
(OSCWC);  Portland.  5  (MW.),  10  (CPS),  2  (OSCWC),  1  (ROM),  14  (AMNH),  6 
(SD.SNH);  Polk  Co.:  Falls  City,  1  (OSCWC);  5  mi.  S,  1  mi.  F  Independeiue,  2 
(OSCWC);  2  mi.  S,  1  mi.  F  Moninoutb,  1  (OSIUVC);  0.5  mi.  S,  3  mi.  F  Rickreall, 
1  (O.SCWC);  Tillamook  Co.:  Beaver,  1  (RO.M),  1  (OSCWC);  Blaine,  2  (CMMZ),  2 
(OS.MNH),  2  (MVZ),  2  (ROM);  Hebo  Lake,  1  (O.SMNH);  Mount  Helx),  1 
(OSMNH);  1  mi.  SW  Nebalein,  2  (O.SMNH),  2  (CPS);  Netarts,  2  (OSCWC),  1 
(CS.N.M);  9  mi.  SW’  Pleasant  X'alley,  2  (OSCW'C),  1  (C.SNM);  9  mi.  SW’  Pleasant 
Valley.  2  (CM);  Tillanuxrk,  2  (CAS),  2  (M\’Z).  1  (OSCWCi),  8  (OSMNH),  2  (CPS), 
1  (CMMZ),  1  (CSN.M);  2  mi.  SF.  Fillamtxik,  1  (OSCWCi);  1  mi.  S  I'illanKxik,  2 
(O.SCWC);  2  mi.  W  1  illamook,  1  (CPS);  9  mi.  S  'Fillamook,  2  (CMMZ);  Washing¬ 
ton  Co.:  Beaverton,  1  (CSN.M);  Ciedar  Mill,  1  (CPS);  18.5  mi.  NW  Portland,  1 
(.M\’Z);  Ligard,  I  (O.SCWC);  Yamhill  Co.:  3  mi.  F  Newlxag,  5  (M\'Z). 
W.asiiingto.n:  Clark  Co.:  1.5  mi.  F,  1  tni.  N  .Ainlxiy,  3  (M\’Z);  1  mi.  .S,  2  mi.  W 
Camas,  1  (OSCWCi);  Vaiuouver.  II  (CSNM);  Clallam  Co.:  Cilallam  Bay,  2 
(CSNM);  Flwba  River  forest  service  camp,  Olympic  National  Park,  1  (CPS); 
Flwba  Rangel  Station,  Olympic  .National  Park.  1  (CPS);  Folks,  I  (CSNM);  La 
Push,  3  (CS.N.M);  Olymiric  Peninsula,  5  (CPS);  Port  .Angeles,  3  (CPS).  1  (CSCF), 
1  (CSN.M);  Sccpiim,  I  (CS.N.M);  Cowlitz  Co.:  motitb  ol  Kalatna  Rivci,  2  (M\'Z.);  3 
mi.  .NW  WcxKllaiid,  1  (CPS);  2.5  mi.  S  Woodland,  1  (CPS);  (hay's  Harbor  Co.: 
Norwood.  1  (IkSNM);  Jefferson  Co.:  Hob  Rivc’i,  3  (CMMZ);  Pott  1  owiisend.  1 
(IkSNM);  Qtieets  Rivei,  I  (CPS);  King  Co.:  1.5  nn.  F  Bc'llevne,  I  (MW.);  Bolbell,  2 
(Cl);  2  mi.  F.  4  mi.  N  Fnumc  law.  1  (MHP);  beadwaiei  of  (been  Ri\c-i  2  (CPS);  3 
mi.  F  Kent,  1  (MHP);  Renton.  I  (M\'Z):  Seattle.  2  (CPS),  1  (MVZ);  Lewis  Co.: 
Cbebalis,  1  (CPS);  8  mi.  W  Cbebalis,  5  (CSNM);  .Mason  Co.:  Lake  Ctisbman,  I 
(CM.MZ).  2  (CSNM);  Potlacb.  I  (Cl);  Sbelton,  I  (CSNM).  3  (CPS);  5  mi.  S  Sbcl- 
ton,  4  (CPS);  Cnion.  I  (CPS);  Pacific  Co.:  1.5  mi.  N  CbincKik.  1  (.M\’Z);  2.5  nn.  N 
C:bintx)k.  1  (M\’Z);  Ilwaco,  1  (CSNM);  .South  Bend,  b  (CSNM);  Pierce  Co.:  Arlc-tta. 
1  (CPS);  Bonnev  Lake.  1  (CPS);  (bavellv  Lake.  1  (CPS);  Horsebead  Bav,  5  (CPS); 
key  Cienter.  9  (CPS);  McKenna.  3  (CM.MZ);  Parkland,  b  (CMMZ),  1  (MSC),  1 
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(UPS):  Puyallup,  101  (USNM);  StOlacoom,  1  (USNM);  5  mi.  S  'I'acoma,  4  (TTU), 
22  (UPS);  1  mi.  S  Yelm,  1  (UPS);  Skamania  Co.:  .Skamania,  1  (USNM);  Shuhorn- 
ish  Co.:  Shohomish,  1  (USNM);  East  Stanwood,  2  (MHP);  Rockporl,  3  (U.SNM); 
Thur.ston  Co.;  Olympia,  4  (USNM),  3  (UPS);  7  mi.  W  Olympia,  1  (IT.S);  9  mi.  V\ 
Olympia,  1  (ITS);  Temno,  3  (USNM);  2.1  mi.  N,  3.6  mi.  E  Tenino,  1  (L’PS); 
Wahkiakum  Co.:  Cathlamct,  2  (IkSNM),  1  (ITS);  4  mi.  E  .Skamokavva,  2  (M\'Z). 
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KEY  TO  SELECTED  PLANT  SPECIES  OF  TEXAS 
USING  PLANT  FRAGMENTS 


Gretchen  Scott  and  B.  E.  Dahl 


Accurate  evaluation  of  the  seasonal  diet  of  grazing  animals 
greatly  facilitates  application  of  range  and  wildlife  management 
principles.  Deciding  which  season(s)  of  the  year  is  most  appro¬ 
priate  to  use  the  range,  what  the  proper  kind(s)  of  grazing  animals 
should  be,  or  when  the  animal’s  diet  is  most  likely  to  need  a  nu¬ 
trient  supplement  obviously  requires  knowledge  of  food  habits. 
.Accurate  identification  of  plant  fragments  in  animal  feces  would 
reflect  which  plant  species  were  being  eaten.  Obvious  advantages 
of  assessing  diet  composition  via  these  means  are:  wild  and 
domesticated  herbivores  need  not  be  sacrificed  to  examine  stomach 
contents,  diet  information  can  be  gathered  from  animals  occupy¬ 
ing  rough  terrain  where  ocular  observations  or  fistula  techniques 
are  not  possible,  animals  can  graze  or  browse  naturally  without 
observer  distraction,  and  one  to  several  days’  diets  is  integrated 
into  one  sample  (that  is,  observations  are  not  limited  to  one  or 
two  hours  per  day). 

Although  unequal  digestion  of  consumed  plant  s{)ecies  can  bias 
quantitative  diet  values,  the  microhistological  evaluation  of  feces 
has  proven  to  be  of  real  value  in  diet  analyses.  .A  good  appioxi- 
mation  of  the  diets  of  grazing  animals  now  is  considered  feasible 
(Dearden  et  ai,  1974). 

The  diagnostic  key  presented  herein  was  prepared  as  an  aid  for 
those  interested  in  applying  the  microhistological  techni(]ue  in 
Texas  or  in  areas  where  similar  vegetation  is  found.  Measure¬ 
ments  in  text  are  given  in  millimeters,  volumes  in  mililiters,  and 


